A fluorescein-methotrexate-based flow cytometric bioassay for measurement of plasma methotrexate and trimetrexate levels.
We describe a bioassay for the quantitation of plasma methotrexate and trimetrexate levels employing intact cells. This assay is based on the intracellular saturation of dihydrofolate reductase with fluorescein-methotrexate (F-MTX) and its dose-dependent displacement by methotrexate or trimetrexate as monitored by flow cytometry. Serially diluted methotrexate-containing plasma, representing a wide chemotherapeutic range, produces F-MTX displacement curves similar to those of standard methotrexate solutions. There is no interference by normal plasma components such as folate and its reduced forms. Plasma methotrexate or trimetrexate concentration is the product of the 50% displacing concentration of standard antifolate (IC50) and the reciprocal of the plasma dilution which yields the same displacement. F-MTX competition with standard methotrexate displayed linear displacement from 18.0 +/- 3.1 to 33.7 +/- 1.5 nM (n = 10). The standard trimetrexate calibration curve was linear from 0.28 +/- 0.03 to 1.5 +/- 0.33 nM (n = 8). Thus, the bioassay sensitivities for methotrexate and trimetrexate are at least 18 and 0.3 nM, respectively. Comparison of methotrexate levels in 10 plasma specimens from cancer patients determined by the clinical enzyme inhibition assay and by our bioassay showed a high degree of correlation (r = 0.987).